We prove that certain functions involving the gamma and q-gamma function are monotone. We also prove that (x m (x)) 
(n; k)x k : (1.6) Then (n; k) 0, for all n; k, n > 1, k 0.
Clearly Conjecture 1.5 implies Conjecture 1.4. In fact, we even believe (n; k) > 0 for all n; k with n > 1 and k 0. In Section 4 we formulate several conjectured properties of the Taylor coe cients f (n; k)g. 
Properties of f n (x) and g n (x). It is clear that x=(1 ? e ?x ) has a power series expansion around x = 0, hence f n (x) also has a power series expansion around x = 0. From (1.4) and Leibnitz rule it readily follows that f n+1 (x) = xf 0 n (x) + (n + 1)f n (x): (3.1) In terms of the g n 's this translates into g n+1 (x) = (e x ? 1)g 0 n (x) + 2(n + 1) for e x . Again we obtain a polynomial in z and x with positive coe cients, thus proving that h 4 (x) is positive when x is positive. We omit the details. This approach runs into di culty when applied to h 5 (x). In this case, after substituting z+ P k i=0 Increasing the value of k in the substitution (apparently) does not get rid of the -100 coe cient. However we can show directly that the polynomial f 4 (x) is positive when x is positive. This may be done by ad hoc methods. But a more systematic method is to apply Sturm's Theorem (see, for example, 12], Chapter 5) to show that the polynomial f 4 (x)=x 2 has no real roots. Recall that Sturm's Theorem provides an algorithm for determining the number of real roots of a polynomial p(x) with real coe cient in a speci c interval (a; b ]. As is well-known the real roots of p(x) = a 0 + a 1 x + + a n x n lie in the interval (?M; M) where M = ja 0 =a n j + ja 1 =a n j + + ja n =a n j + 1. Thus we may apply Sturm's Theorem to the interval (0; M ] to show that there are no positive real roots for p(x) = f 4 (x)=x 2 . Since the leading coe cient of p(x) is positive this shows that f 4 (x) is positive when x is positive. We use Maple's library procedures sturmseq and sturm to perform this computation.
The cases n = 6; 7; : : : ; 16 are handled in a similar fashion. That is, we rst use Maple to write h n (x) as a polynomial in x and e x . Then we substitute z + P k i=0 1 i! x i , for e x , using some xed value of k, in h n (x); thereby obtaining a polynomial f(x; z) of the form f(x; z) = f 0 (x) + f 1 (x)z + f 2 (x)z 2 + f 3 (x)z 3 + + f N (x)z N where each f i (x) is a polynomial in x. Taking k = n seems to work best. We are done if we can prove that f(x; z) is positive when x and z are positive. It su ces to prove that each f i (x) is positive when x is positive. Many of the polynomialsf i (x) will have all positive coe cients so we only need to concern ourselves with those which have at least one negative coe cient. For such polynomials we use Sturm's Theorem as described above for the case n = 5 and f 4 (x). This algorithm was successfully used to verify Conjecture 1.4 for n = 3; 4; : : : ; 16 . Actually, to speed up the computation we applied Sturm's Theorem not to f i (x). Rather, when f i (x) = a 0 + a 1 x = a 2 x 2 + a N x N has a negative coe cient, we show that the polynomial a 0 +a 1 x = a 2 x 2 +a r x r is positive where r is chosen to be the largest positive integer such that a r?1 negative. This decreases considerably the computation time. Nevertheless as n increases the time required for the computation increases at what appears to be an exponential rate. We de ne h(n; x): h:=proc(n,x) exp(n*x)*(1-exp(-x))^(n+1)*diff(x^n/(1-exp(-x)),x$n); end:
We use the procedure approx to produce the k-th Taylor polynomial of exp(x): approx:=proc(x,k) local j; sum('x^j/j!','j'=0...k); end:
The next procedure TestConjecture returns true if h(n; x) is positive when x is positive and false if the method fails to establish positivity. The argument k denotes that we choose to substitute z + if coeff(q,x,degree(q)) < 0 then RETURN(false); fi; if hastype(q, negative) and 0 < NumPosRoots(TruncPoly(q), x) then RETURN(false) fi od; RETURN(true) end Finally we test the conjecture for n from 3 to 16 taking the parameter k in the procedure TestConjecture to be n.
for n from 3 to 16 do print(n,TestConjecture(n,x,n)); od;
